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THE VETERINARY PROFESSION 


Mucu has been written and spoken lately on the Veterinary Profession. 
We have had a Congress, at which many nations were represented; many 
subjects of scientific and economic importance were discussed; and resolutions 
were passed, some of which concerned actions which governments should 
consider for the control of diseases of livestock, and with which actions the 
veterinary profession in the different countries should be used. In this country 
we have seen the passing of the Veterinary Surgeons Act (1948), and the early 
stages of the registration of those men and women who have applied to be 
included in the Supplementary Veterinary Register. Universities are now 
intimately concerned with veterinary education; the most recent development 
is the transfer of Glasgow Veterinary College to the University of Glasgow, 
the occasion of which was marked by a “ farewell” luncheon on October 1. 
We read of the beginnings of a Veterinary School within the University of 
Bristol, and the appointment of professors and other staff for the teaching of 
veterinary subjects. There is no doubt, whatever, that in all veterinary matters 
in this country considerable progress is being made, the results of which should 
soon become apparent. In other countries, which some of us from the United 
Kingdom have been privileged to visit within recent times, we have been 
considerably impressed by the progress which their veterinary professions have 
made, and with the status which they occupy. 

At no time has the importance of the profession been more pronounced 
than at present. It cannot be too strongly emphasised, not only in this country, 
but throughout the world, that the well-being of the peoples depends to 
a marked extent on the activities of the veterinary profession. The health and 
fertility of livestock is acknowledged as a fundamental consideration in the 
production of food: livestock must always be the concern of those whose 
training and experience fits them for the task, and it is the veterinary profession 
which is in this position. We freely acknowledge that collaboration with others, 
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trained in the various services, is all-important and essential, but we hold that 
the veterinary profession must take the lead and be placed in the responsible 
position of directing matters concerning the health and disease control of all 
types of livestock. Within recent years it has become obvious that more and 
more is being expected of us, and we are nobly rising to the occasion. 

Comparatively speaking, we are young as an organised profession, and we 
are small in numbers. Although the activities of men interested in the welfare 
of animals-dates back to the earliest days, when animals were used as beasts 
of burden and as sources of food and food products, the training, organised 
on the present lines, is of much more recent origin. Practically all countries 
now have their organised veterinary professions, which are fully employed. 
The question of the actual numbers of veterinarians necessary for any country 
to have is debatable: much depends upon the conditions in the country, and 
to what extent trained non-veterinary personnel can be used under the necessary 
veterinary supervision. It would seem, however, that there is still need for 
further numbers of veterinarians in order to cope with the ever-increasing duties 
which they have to carry out. 

Research work into the causes and control of diseases of animals has been 
so encouraged in recent times that we are now in a position to cope with many 
of the epizootics and enzootic diseases throughout the world. Methods of control 
must, of necessity, vary from country to country, and it is encouraging to 
observe how the results of the research workers are being more and more widely 
applied. The world owes much to the efforts of the research workers. When 
we have time“to reflect, however, we wonder whether the application of the 
results of research work is keeping pace with the discoveries of the workers. 
While all knowledge is valuable and important, one of the objects of research 
work in veterinary subjects is, surely, the improvement of health and productivity 
of animals for the ultimate good of mankind. We must not forget the import- 
ance of this application: we must make it our duty to see that every discovery 
is carefully examined from the point of view of its capability of being applied 
to our work. Opportunities must be sought and given whereby nothing is 
left undone to make use of whatever knowledge becomes available, be it from 
workers in veterinary science or in any other branch of science. 

The world, to-day, needs the assistance of all that the veterinary profession 
can give. Never was the time more opportune to use our discoveries, training 
and experience. Never let it be said in the years to come that we, in our 
time, did not play our essential part in the affairs of the world, or that we 
failed to give our best at a time when the need was greatest. 
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GENERAL ARTICLES 


TUBERCULOSIS IN THE HORSE 
By J. R. M. INNES* 


Introduction 


SoME papers on the comparative pathology of tuberculosis appeared in 
this journal (1940) which were intended to be a reorientation of knowledge on 
this disease, with suitable illustrations, and based on personal experience; this 
is an addition to that series. 

Remarkably little has appeared in English (or American) literature on the 
pathology of equine tuberculosis since McFadyean’s observations on the identi- 
fication of cases in England, starting in 1888; particular allusion is made to 
some of these in this text. The lengthy article by Nieberle (1931) is of great 
value and gives most of the important references until then, which need not 
be dealt with again. His publications (dealing with the disease in all domestic 
animals) were the first, and almost only, attempt by a veterinarian until recently 
(Stamp, 1948) to apply the newer concepts of human tuberculosis to the disease 
in domestic animals and thus should be read by all who have any interest in 
the nature and course of this malady. Whatever criticism may be applied to 
Nieberle’s interpretations of pathology in terms of pathogenesis, they cannot be 
neglected or ignored. This paper reviews aspects of equine pathology, with 
the background of having examined five autopsy cases; although in some the 
post-mortem examination was limited, it is not an insignificant number in 
relation to the total recorded in the literature. Most of these are either individual 
case reports with little on pathology, and most of that is macroscopic morbid 
anatomy or they deal with typing of bacilli. Histological features are thus 
illustrated in some detail here because it was difficult to find adequate micro- 
photos, if they exist at all. This may emphasise that we should avoid a tendency 
to regard the reaction of all animals (man, cow, dog or guinea-pig) to infection 
by the pathogenic acid-fast bacilli as being a universal one which is not the case; 
nor is the acid-fast bacillus the only organism which produces a “ tuberculoid ” 
lesion. 

The paper of Magnusson (1944) gives data on incidence in some European 
countries and deals with the complex problem of the high degree of tuberculin 
sensitivity in “no visible lesion reactors” of horses; comment on this latter 
point has already been made by Innes and Wilkins (1949). 


Incidence 


There are no accurate figures available of the incidence in this country, 
or in the U.S.A., of tuberculosis in the horse, and any accurate estimate might 
be difficult to obtain. The bulk of the horse population which is slaughtered 
in Britain because of old age, general disability or illness is not examined by 
the veterinary pathologist. Further, owing to the prevailing system of disposal 
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of equine carcases through knackeries, the number of horses which are examined 
at all, even in a cursory manner, must be quite small compared with the annual 
total horse deaths.* The fact that for a long time the disease may be insidious 
and clinically silent, and that lesions may be of a minor qualitative kind, might 
predispose to the disease being overlooked unless a meticulous post-mortem 
examination was made, such as pertained in the case of the routine research 
investigations in human beings for primary lesions, for example by Terplan 
(1942). 

[These features have, in fact, been the biggest stumbling block to the 
acquisition of any increase in knowledge on the general pathology, and the 
incidence of all diseases in horses and contributions of merit on equine pathology 
during the last 30 years are exceptional. Much of our present patho- 
logical knowledge is really descriptive macroscopic morbid anatomy which was 
contributed by those shrewd clinical observers who did their own autopsies more 
than a generation ago, e.g. the descriptions and wash-colour prints of lesions 
in horses’ joints by William Percival (1849) have hardly been equalled. A little 
experience of autopsy work with horses (at least with that attention to detail 
of dissection, which is no light task, which would satisfy the pathologist) would 
be sufficient to convince the sceptic that there is a world of improperly under- 
stood, undescribed, or inadequately described, manifestations of diseases of 
horses awaiting investigation. The multiple variety of lesions associated with 
old age, the incidence of organic disease, and the general features of pathological 
histology in equine diseases all await exploration. It would be a highly fas- 
cinating study to make autopsies of thoroughbred horses compared with other 
breeds, for the racehorse has usually a (working and clinical racing) history 
coupled with that of a breeding pedigree which is almost unrivalled even for man. 
Clinical assessment of causes of death, or cursory judgment of organ damage, 
based on macroscopic anatomy and principles of meat inspection is not sufficient. 
A pathological experience of diseases in man and other animals might be a 
necessary precursor as a start with horses, and in the first place a different range 
of normal standards might have to be learnt. For example, before examining 
and passing judgment on horses’ hearts it would be necessary to carry out studies 
on weights, sizes, measurements of valves, muscle and vessels and histological 
work modelled on those of Sir T. Lewis in man many years ago. Some horses 
I have examined have been a “ museum” and each might have been studied 
as an isolated routine research with examination of all tissues, which is what 
all equine autopsies could be for a long time to come. Difficulties in post- 
mortem technique we know exist, and it is a strenuous physical task apart from 
any other complexity, but this can be overcome by systematic block dissections 
and with semi-technical help so that no organ is overlooked, all are mentioned 
in the protocol and a wide variety of tissues are taken for histological examina- 


* Bywaters in a recent letter to The Veterinary Record (1949), 61, 8, mentions that he had 
seen three cases in 80,000 slaughtered horses in six years. Burrows ral 946) refers to such 
knackeries as a disgrace to the people who own them and the local authorities who condone 
their existence: any experience of such knackeries would also convince anyone that it would 
be impossible to carry out any reasonable autopsy survey on such premises. 
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tion. Bulk of pathological data builds up authoritative opinion, which is why 
medicine is where it is to-day, and if there existed 1,000 complete written inves- 
tigations of horses, so that the records, specimens, slides, photos (clinical data, 
macroscopic anatomy and histology) could be re-examined by subsequent 
workers, it would be of enormous service, and not only to veterinarians, because 
many medical pathologists are interested in animal disease. Unfortunately, as far 
as I know, no worker in Britain has completed such detailed examination of any- 
thing like that number and the nearest approach to this lies in some work of 
Mitchell (1930 and onwards)—a surgeon, who apparently had some conviction 
that pathological studies were of value.] 

Nieberle (1931) states that in German knackeries between 1904-24, 
0.14 per cent of the horses were tuberculous, while in Saxony alone (1926) 
the percentage was 0.046 (c.f. estimates fer the incidence of tuberculosis 
in cattle—in dairy cows in Great Britain, 30-35 per cent, Francis, 1947). 
Magnusson mentions that in Sweden, from 1921-42, in 461,436 slaughtered 
horses, 433 (0.09 per cent) were tuberculous, while in Denmark (1910-32) in 
army horses the incidence was 0.22 per cent, and in 15,000 horses in Paris 
there was 0.07 per cent. The disease has thus been a rarity in some European 
countries and probably equally so in Britain, and thus perhaps of minor import- 
ance to practitioners. In the U.S.A. and Great Britain many practitioners of 
the present generation may never have seen a case. There are, however, 
problems related to the disease which are of consequence to the comparative 
pathologist and bacteriologist who have interests in mycobacterial infections, 
while the sensitivity of the horse to tuberculins should be of concern to those 
interested in allergic phenomena. 

Clinical Diagnosis 

Some authors have remarked on the difficulties of diagnosis in the living 
animal, which may not be surprising from the viewpoint of pathology or from 
examination of the records of reported cases coming to autopsy. In many horses 
the disease can hardly have been suspected until post-mortem, as the “ open 
type” is rare contrary to the case in cattle. In the previous note, Innes and 
Wilkins (1949), attention was directed to the fact that the turberculin test can be 
of no positive diagnostic value because of the high percenage of “ no visible lesion 
reactors” in horses. The disease is obviously often insidious in its onset, pro- 
tracted in its course and for a long time might be “ clinically silent,” while the 
possible febrile nature, the loss of condition and other symptoms mentioned in 
clinical textbooks as later events are all non-specific. (See Wooldridge, 1934.) The 
alleged stiffness of the neck rests on the belief that the cervical vertebre are 
often involved, but, as is shown later, this may actually rest on tenuous un- 
proven pathology. Palpability of enlarged abdominal lymph nodes by rectal 
examination is quoted by some authors, and when the lungs are severely involved 
perhaps this might be detected clinically, but diagnosis is clearly a different 
matter to that of early clinical detection in human beings where the X-ray 
examination is of incalculable value. Shrewdness and clinical instinct, not based 
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on any rational thought, possibly plays a part in this aspect of the art of 


veterinary science. 
Primary Infection 


It would appear to be an old observation that primary infection occurs 
almost exclusively by ingestion, thus affecting the pharyngeal, tonsillar and 
intestinal regions (see McFadyean’s earlier papers and the views expressed by 
Nieberle and Magnusson). This might harmonise with the fact that infection 
in horses has been almost entirely due to the bovine type of the bacillus. Griffiths 
(1936), for example, states that of the 55 cases which had been examined in 
England (13 by Stableforth, 1929), bovine bacilli were isolated from all but 
two, one of which was avian (McFadyean’s case) and the other human. In the 
26 cases of Magnusson, eight of the 15, in which laboratory animal inoculation 
was made, were bovine in type, while in seven the bacilli were of reduced 
virulence and either no reaction, or only a local lesion, was induced at the site 
of injection. The fact that bacilli are difficult to find, or may not be found 
at all, in smears or sections stained by Ziehl Neelsen has often been commented 
upon; sometimes they may be quite abundant. The cases reported as primary 
infection involving the skin, nasal mucosa or lung are all criticised by Nieberle 
(and rightly so) as being of doubtful authenticity on various grounds, but mainly 
because the pathological protocols presented were inadequate upon which to 
make any judgment. Exactly how horses acquire their infection is unknown, 
but we surmise this must be from contact with open bovine cases or from 
contaminated pastures. 


The pathological character of the initial primary focus, whatever the site, 
is unknown. Recorded cases in horses have dealt with animals in the dissemina- 
tion stage and the finding, by accident or otherwise, of any focus (small, single 
or multiple) isolated to a particular organ (such as has happened in man, 
cow or dog) has not been reported. This primary lesion might be difficult to 
find macroscopically, or it might not be present, the bacilli passing without overt 
results through a primary anatomical area to effect only the regional lymph 
nodes draining that site. I have, however, stressed before (1940) that the 
primary lesion in animals may be microscopic in dimension and thus be easily 
missed by the naked eye, and that the latter alone may fail to detect a lesion, 
not only of size but also of kind. It was pointed out that, in some instances 
of experimental calf infections of Nieberle, although macroscopic caseous changes 
were found in the lungs and pulmonary lymph nodes, a non-caseating pro- 
liferative primary lesion was found histologically in tonsils and tonsillar lymph 
nodes. The same might well occur in equine cases and early primary foci might 
be found if sufficient trouble was taken to look for them. Like many other 
aspects of veterinary pathology, too much reliance on the absence of macro- 
scopic lesions has always constituted a source of error in pathological analysis 
(notoriously so, as I have indicated elsewhere, in the neuropathological field). 


The observation that lymph nodes such as the retropharyngeal, the 
mesenteric (i.e. nodes draining potential primary locations) and all others subse- 
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quently involved in dissemination, may become grossly enlarged, fibrous and 
almost tendinous and turnip-like, dates back to 60 years ago. Caseation is not 
macroscopically prominent, nor is calcification (if it occurs) of the same order 
as that seen in certain lesions of bovine tuberculosis. 


Dissemination 

The organs which are mostly mentioned as being affected in early post- 
primary spread include lungs, liver, spleen and nasal mucosa. As in tuber- 
culosis of other species, many other organs have been reported from time to 
time as being affected in individual cases. We do not know why, in general, 
certain organs seem to be more commonly affected than others in any species, 
but in many it must be the result of almost fortuitous circumstances; the fact 
that the lungs and liver are so frequently, and heavily, involved in many animals 
serves to remind us of elementary principles of the circulation. In Magnusson’s 
series, which seems to be the largest yet examined, the location of the disease 
was as follows : cervical vertebrz, 1; cervical lymph nodes, 1; heart, 1; lungs, 11; 
pleura, 3; liver, 5; spleen, 17; intestine, 2; diaphragm, 3; mesenteric lymph 
nodes, 8; mesenteric root, 4; udder, 1; subcutis, 1; skin, 1. Lesions in the 
brain, meninges, testis, pancreas, long bones, uterus, tongue, amongst others, 
have not been recorded. 

German writers (mainly because there have been so few of other nationali- 
ties) distinguish clearly two pathological types of dissemination : (1) Miliary and 
(2) “ Grobknotige ” tuberculosis.* Miliary tuberculosis should require no des- 
cription, but the adjective “ miliary ” has in veterinary pathology developed a 
loose connotation to any scattering of lesions in a variety of isolated organs. 
The medical meaning must surely be retained, for “ miliary ” originally referred 
to a lesion the size of a millet seed; it has thus been reserved for the appearances 
due to hematogenous dissemination, in which myriads of tubercles (perhaps of 
different sizes and crops because the process might be self-propagating) appear, 
more or less, uniformly scattered throughout an organ and usually there are 
several involved; in the lungs all lobes might be equally affected. Classical 
examples can be seen in the illustrations of Rich (1944) and Kayne, Pagel, 
O’Shaughnessy (1939). There is no reason to disbelieve that, when a miliary 
process occurs in any animal as in man, it is the result of the discharge of large 
numbers of bacilli into the blood from a macroscopic focus under conditions 
which permit these bacilli to multiply and produce lesions in new sites wherever 
they lodge. It is unnecessary to discuss further whether these tubercles might 
be of the caseating or non-caseating type, but there is evidently a world of 
difference in significance in terms of pathogenesis in man (see Rich, 1944). 
Some of the slides I have seen in the collections of others labelled as miliary 
tuberculosis of equine lungs might better have been identified as acino-nodose 
lesions due to bronchogenic spread. In the gross-nodular type, large bosselated 
“ growths ” of the same consistency and appearance as described for the lymph 

* “Grob” = large, coarse, rough, lumpy or palpable, and “knétige” = tubercular, 


nodular, nodose, etc.; the best translation is thus “large or gross nodular form” of tuber- 
culosis. 
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nodes may be present and most illustrations of equine tuberculosis usually depict 
such appearances in the spleen. To the inexperienced these “lumps” might 
be mistaken for “ tumours,” and, in fact, before McFadyean’s insistent obser- 
vations were certainly regarded as “sarcoma or lymph-adenoma ” : 


[Glover (1937), in his excellent essay on McFadyean’s contributions, 
mentions the antagonism of certain sections of the veterinary profession in 
England before 1900 to the views of McFadyean (a case in point due to 
reliance on macroscopic anatomy alone), that these “tumours” were in fact 
tuberculosis. ] 


I have been unable to find any explanation, in terms of pathogenesis, for 
the occurrence of this form. 


Although pleural, peritoneal or omental tuberculous inflammation is said 
to occur in the horse, there have been no histological studies and, in any 
case, the typical “ Perlsucht ” of cattle would appear to be rare. Fibrous villous 
tags, sometimes just like filiform papillz, on the visceral and parietal pleura, or as 
thin adhesions between perietal plural and lungs, or on and between abdominal 
viscera and peritoneum, are quite commonly seen in non-tuberculous horses, 
and on occasion this “ proliferative pleurisy ” may take the form of a diffuse 
“sugar-icing”” appearance. Many of McFadyean’s original records of tuber- 
culosis in horses contain reference to such macroscopic lesions, but no histological 
work seems to have been done. Their non-specific fibrous nature, the presence 
of proliferation of new capillaries and occasional eosinophilic and lympho- 
cytic infiltration decided me long ago that such lesions were certainly not 
tuberculous and might be due to a one-time larval migration. This impression 
of their non-specific frequency in older horses is confirmed by observations of 
Major T. C. Jones (Amer. Vet. Corps, Washington, D.C.), as he actually has 
observed strongyle larve in some of such lesions. From the point of view of 
general interest, an example of this lesion is illustrated (Fig. 193). 


Many textbooks dwell on cervical stiffness during life as being a symptom 
and which was associated with disease of the vertebre, and McFadyean referred, 
years ago, to a peculiar “ tubercular ” vertebral osteitis and periosteitis. Tuber- 
culosis may occur in these, and other, bones of the horse, but there have been 
no pathological studies of any such bone lesions, just as in the case of some 
pleural lesions mentioned above. The hypertrophic, spicular and coralliform 
periosteitis seen personally in one equine case after maceration of the bones 
might have been equally compared to acropachia. This is most commonly seen 
in dogs (and children), but then mainly in the bones of the limbs consequent 
to longstanding pulmonary tuberculosis (also in other conditions, e.g. empyema, 
etc.) or in any condition in which there is some obstruction to the pulmonary 
circulation (Innes, 1940). These bone lesions, seen by many others and des- 
cribed but not illustrated histologically, might be examples of non-specific 
coincidental osseous disease (c.f. the notorious proneness of the horse to suffer 
from insidious chronic bone and joint troubles; see the paper of Mitchell [1930]). 
Until adequate histological and bacteriological examinations are made of such 


Fic. 1 
Lymph node, mesenteric. Horse.—Probably primary infection site. A lesion of obvious long-standing 
duration. Shows the universal involvement of this part of the node, the thickened fibrous capsule and 
trabecular bands traversing within; obliteration of normal cortical and medullary lymphoid structure by con- 
glomerate tubercular follicles; no caseation or calcification. 
H.E. x 7 (Ac 238271-7). (J.R.M.I. Ref. 69/46.) 


2. 


Fic. 2 
Lymph node, field from same section as Fig. 1. Conglomerate tubercular follicles with closely-packed 
epithelioid cells, giant cells of different form and shape, number and distribution of nuclei, scattered 
lymphocytes which may be remnants of lymphoid structure; some fibroblastic proliferation; no caseation or 


calcification. 
[H.E. x 125 (Ac 238271-14). 


PLATE I. (Article by J. R. M. Innes.) 
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Fic. 3 
Lymph node, bronchial, from same case as Fig. 1. The lesions in all pulmonary nodes were of a much 
later date than mesenteric group, were not macroscopically enlarged; shows the incipient stage of sinus 
‘ catarrh in early phase of infection; the darker stained lymphatic cords stand out amidst lighter sinuses 
packed with macrophages; no tubercle formation as yet. This appearance can be seen in nodes of rabbits 


and calves after BCG infection. 
[H.E. x 125 (Ac 238271-1). 


Fic. 4 


Lung, horse, tuberculosis.—Thickened ple ‘ura on the right; 


the lung all around this area, uniformly affected; 


the lesion is not miliary but a form of ‘ subacute hematogenous proliferative tuberculosis’; in some -places 
resembles acinous-nodose type; originally infection must have been hematogenous, later complicated by 
bronchogenic spread while the minute discrete lesions might have _resulted from the result of vascular 


eruption by a lesion as in Fig 
[H.E. x 7 "the 238271-6). (J.R.M.I. Ref. 1044/36.) 


PLATE II. (Article by J. R. M. Innes.) 
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Fic. 5 
Lung, field from same case as Fig. 4. Part of bronchiole on right, below this a vessel with some intimal 
thickening; obliteration of alveolar structures by uniform pneumonic process no different to that seen in 
lymph node, epithelioid cells and giant cells; minute area of necrosis with darker stained calcareous 


deposits of a minor degree. 
[H.E. x 260 (Ac 238271-12). 


Lung, another field from the same case as Figs. 4 and 5. Shows clearly the marked proliferative character 

of tuberculosis in the horse; the fibrous band on the right is part of wall of a bronchiole; alveolar walls 

cannot be made out because of intensity of cellular proliferation and collapse; epithelioid cells and 

numerous giant cells predominate; in other parts of lungs these cells form cellular plugs in the alveoli and 
thus not unlike “ epituberculosis” of man. 

[H.E. x 260 (Ac 238271-10%, 


PLATE III. (4rticle by J. R. M. Innes.) 


Fic, 7 


Lung, another field from same case as Figs. 4, 5 and 6. Shows an interesting lesion of tuberculosis im- 
volving vessel wall and eruption through at one point; the section is cut through vessel longitudinally: on 
left intima can be distinguished and shows same infiltration of subintimal layers; on right the remains of 
old intima; the eruption has formed a “tuberculous thrombus” (acid-fast bacilli present) which 
has almost become attached to contralateral wall; there is much perivascular reaction on the left; this 
lesion might have been the origin of the discrete smaller lesions seen in Fig. 4, i.e., dissemination within 

pulmonary circulation which is not necessarily miliary tuberculosis. 

[ 


E. x 76 (Ac 238271-13) 
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Fic. 8 


Lung, same case as Figs. 4-7 under a much higher magnification showing type of cellular reaction; large 

well-formed epithelioid cells, one huge irregular giant cell with very irregular outline, pale cytoplasm; 

another giant cell is more like the “* student’s text-book’ figure with nuclei arranged in horseshoe fashion; 
small amorphous calicified body. 

[H.E. x 435 (Ac 238271-2). 


PLATE IV. (4rticle by J. R. M. Innes.) 
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Fic. 9 
Spleen, horse, tuberculosis (same. case as Fig. 1).—Low power of an area from a very large macroscopic 
nodule, representing the “‘lymphadenoma” of veterinarians of 70 years ago; thickened capsule at the top 
with some inflammatory cell infiltration separated from splenic substance by an artefact crack; normal red 
pulp with much blood pigment verges on the right; the remainder is like the conglomerate tubercular 
follicles of the nodes; no caseation or calcification. 
[H.E. x 76 (Ac 238271-9). 
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Fic. 10 


Spleen, field from the same section as Fig. 9. Higher magnification showing more cellular detail; tubercle 
with epithelioid cells, two large giant cells; no caseation or calcification; the fibroblastic proliferation around 
and collagen increase forms lamellated concentric bands. 

[H.E. x 435 (Ac 238271-9.) 


PLATE V. (Article by J. R. M. Innes.) 


Fic. 11 
Liver, from same case as Figs. 1 and 9. Near a vein two discrete ‘‘ tubercles (acid-fast bacilli were 
present) in which there are epithelioid cells, early giant cell formation, one of which in left structure is 
vacuolated and may have contained lipoid. The liver from this animal showed numerous minute white 
spots naked eye; some were tubercles like this and other lesions seen in Fig. 


12. 
[H.E, x 260 (Ac 238271-11). 


” 


Fre. 12 


Liver, another area from the same section as Fig. 11. Shows a discrete cellular focus which is not tuber- 
culous but lymphocytic and eosinphilic, and which, like the proliferative villous fibrous tags on surface of 
peritoneum and pleura, may be due to earlier larval migration. 

[H.E. x 260 (Ac 238271-15). 


PLATE VI. (Article by J. R. M. Innes.) 
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Fic. 13 
Pieura, Horse. Normal phenomenon of old age or due to larval reaction? Not tuberculosis. Same case 
as Fig. 1. Shows a typical example of a proliferative pleurai lesion seen many times in tuberculous and 
normal old horses; to the naked eye they form tags, like fine papilla, or may be stretched like taut violin 
strings from pleura to lungs; the same lesions seen in abdomen, etc. This may have been included in 
some of McFadyean’s cases from his macroscopic descriptions as tuberculous but were never apparently 
examined histologically. Limits of normal pleura clearly seen; below this is marked focal fibrous thickening; 
areas a few mm. beyond right or left were normal; much fibrosis, early capillary proliferation, lymphocytic 
and eosinophil infiltration, no acid-fasts were present and obviously not tuberculosis as seen in the horse: 
the free edge of the tag wetrades Ft com and in some parts is covered with a cuboidal epithelium. 
[H.E. x 78 (Ac 238271-3). 


14. 


Fic. 14 


Lung, from the same case as Figs. 1 and 13. Alveolar metaplasia. Perhaps a lesion of advancing age 

and seen before in horses. This area near apex was partly emphysematous and is not tuberculosis. The 

cuboidal transformation is reminiscent of ‘ Jagdsiekte ”’—chronic parasitic pneumonia of sheep—and may 
be an expression of low-grade inflammation. No larve present * i lung. 


LE. x 260 (Ac 238271-4). 


PLATE VIL. . (Article by J. R. M. Innes.) 


Fic. 15 


Aorta, horse, from the same case as Fig. 4, illustrating a phenomenon within the range of “ normality ” 
and of advancing age. Medial calcification was obvious to the naked eye; section partly decalcified; a 
normal intimal endothelium on the left which was thrown into folds; much calcareous debris beneath 


without cellular infiltration around; deep in media the elastic lamine are separated by cedema_ (X) are 
partially fragmented but there is no sign of any tuberculous process. This is not arterio-sclerosis and if 
compared at all with human lesions is more like Monckeberg’s medial calcification of the peripheral arteries. 


H.E. x 70 (Ac 238271-5). 


Fic. 16 


Widespread replacement of | 
posed of pale-staining epithelioid cells. Most of the 


: ; (Presented 
through the courtesy of Prof. G. Hadfield, Royal College of Surgeons, London. 


Boeck’s sarcoid. Lymph node, man. 


r ymphoid tissue by cellular follicles com- 
ollicles contain a prominent giant cell. 


[H.E. x 60. 


PLATE VIII. (Article by J. R. M. Innes.) 


XUM 


XUM 


Fic. 17 


Regional ileitis, Crohn's disease. Lymph node, man. Showing similar epithelioid cell aggregations with 
giant cells as in Fig. 16 and in some of the equine lesions. (Presented through the courtesy of Prof. G, 
Hadfield, Royal College of Surgeons, London.) ~ 

[H.E. x 70. 


PLATE IX. (Article by J. R. M. Innes.) 
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bone lesions, then it would be wise to defer judgment as to their tuberculous 
nature. 

There are papers quoted by Nieberle which deal with the occurrence of 
tuberculosis of the large arterial trunks in the horse. To these vascular lesions 
there have been appended various names, which should remind us not to have 
too great a nosological urge (e.g. Petrifactio aorte tuberculosa, Endaortitis 
tuberculosa petrificans, Chalicosis endocardii disseminata et confluens -tuber- 
culosa). As Nieberle properly points out, it is no rare experience of the animal 
pathologist to find small calcified plaques, or diffuse severe calcification, of the 
intima-media of the aorta and other main trunks of the horse (also cattle and 
dogs), and which is not arteriosclerosis in the medical sense (Fig. 15). Such cases 
have been seen personally and in one the whole aorta had been converted into a 
rigid marbled tube which could not be sectioned. Some inflammatory reaction 
may be present at the margins of calcareous areas, which is not peculiar. On the 
basis of finding acid-fast bacilli in such calcified arterial lesions, it was evidently 
thought they were tuberculous in nature. Nieberle believed that the cases cited 
were clearly examples of generalised disease so the presence of a few acid-fast 
bacilli in a calcified arterial wall, under a disrupted pathological intima, or indeed 
the presence of an occasional foreign-body giant cell and lymphocytic infiltration, 
need hardly occasion wonder. It is thus largely a matter of presumption that 
such vascular complications have been associated with the pathogenesis of equine 
tuberculosis. 

No cases of equine tuberculosis have been described in which there is any 
resemblance to “ adult phthisis” in man, i.e. to the chronic isolated pulmonary 
tuberculosis of the reinfection type. 


Histology 


As was mentioned, it was impossible to find adequate illustrations of the 
lesions of equine tuberculosis; most of those published, and there are very 
few,* are of a magnification which hardly permits of identification of cellular 
changes. The following descriptions are based on the limited amount of 
material in my possession and are fully illustrated, while other non-specific 
lesions referred to are figured for general interest. 

Lymph nodes.—The increase in size of nodes in advanced cases is due 
to the enormous cellular proliferation within and to fibrillary increase. Even 
in longstanding lesions the capsule may show little or no evidence of fibrous 
thickening or of pericapsular inflammation, but in other nodes it may be grossly 
fibrosed (Fig. 1). The lesions may affect both the cortex and medulla, depending 
on the stage of development. In the early phase the striking feature is the 
sinus catarrh (Fig. 3) (benign sinus reticulosis of Robb-Smith), which might 
easily be mistaken for a non-specific effect and certainly could not be assumed 
by histological examination alone to be due to a mycobacterial infection. The 
peripheral cortical and medullary sinuses may be packed with free large 
macrophages (epithelioid cells which we know are desquamated littoral cells), 


* Those by McFadyean (1918) deal with experimental avian infection in a mare. 
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which have abundant and rather eosinphilic cytoplasm; the various appearances 
of these macrophages in different locations were figured in my previous article 
(1940). Even at this stage giant cells of the Langhans type may be quite 
numerous (Fig. 2). The germ centres of the nodes may be undisturbed or, at 
the most, a few may contain small conglomerations of epithelioid and giant 
cells. Necrosis and caseation may be absent (Fig. 2). (This total appearance 
is quite comparable to that seen in the lymph nodes of rabbits and calves 
infected with BCG and even in other species in non-related infections.) The 
grossly enlarged and fibrous nodes which are so often observed macroscopically 
present a different picture (Fig. 1). The normal lymphoid architecture may be 
largely destroyed and replaced by small and often confluent tubercular 
follicles. ‘There may be no central caseation or, at the most, only small areas 
of necrosis. These follicles are composed of a central mass of closely packed 
epithelioid cells, which are of the same histiocytic type seen packing the sinuses; 
polymorphonuclears may be absent unless there is tissue necrosis; lymphocytes 
are not numerous and do not form a peripheral “ barrier” seen in the classical 
tubercle. Giant cells (Langhans type) may be numerous, but are not present 
in every tubercle and show great variation in size, shape and number and 
location of nuclei (Fig. 2), and many appear to have coalesced to form almost 
syncytial masses. The cells of these tubercular follicles form rather a hetero- 
geneous collection inthe midst of a fibrillary reticulum with numerous fibro- 
blasts. The fact that, in the horse, giant cells are often numerous is additional 
evidence they are not a response to necrosis as was once believed. In some other 
lymph nodes the appearance of compact confluent lesions may not be so evident, 
the epithelioid cells lying in a more loose framework and the cytoplasm may 
not be so clear, but much of this might be due to post-mortem autolytic artefact. 
In one lymph node examined from one case, necrosis and caseation was very 
severe (as were also some lesions in the lungs from the same case), but to what 
extent this might be due to secondary infection is unknown. 


All other lesions I have seen affecting various organs in the horse conform 
to this general pattern, with certain amplifications, which are made either in 
the text below or are apparent from the illustrations and their legends. Necrosis 
may occur (Fig. 5); calcification certainly does not occur with that propensity 
and density as in the notorious caseo-calcareous lesions of the cow, but small 
calcareous, sometimes lamellated, bodies may be identified, usually in the centre 
of some small necrotic masses (Figs. 5 and 8). The degree of fibrosis may also 
vary, no doubt dependent on the age of the lesion, and some lesions show a 
marked production of collagenous fibres. In the liver care must be taken to 
differentiate minute non-caseating tubercles with epithelioid and giant cells 
(Fig. 11) from small subcapsular, hepatic or periportal lymphocytic lesions, 
which are non-specific but might be due to parasites (Fig. 12); both these in 
this case were visible to the naked eye as pin-head size white spots. In the lungs 
tubercular structures may be seen no different to those of the more advanced 
type in the lymph nodes (Fig. 8) and which might be hematogenous or broncho- 
genic in origin; in some areas the features might, however, resemble more closely 
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those of a lobular “ epithelioid and giant cell pneumonia” (Figs. 5 and 6) 
(c.f. appearance of lungs of rabbits reinoculated with BCG some weeks after 
the first dose of vaccine). The only lesions of the spleen I have seen were of 
the large nodular type; the compact nature of confluent tubercles without 
caseation was apparent in all three, and in all the degree of fibrosis 
was advanced (Figs. 9 and 10). The lesions in the pleura (parietal and visceral) 
seen in one case were, as has been mentioned, non-specific, but are illustrated 
to show their nature (Fig. 13); an illustration is also given of advanced aortic 
medial calcification in one equine case, which was not tuberculous, for general 
interest (Fig. 15). 
Comment on Pathology 


The lesions seen in the horse personally and all those which have been 
described are of a chronic proliferative character and are rarely caseating and 
calcifying. They thus stand in contrast to those seen in the classical tuberculosis 
of primary infection of man and in many forms of bovine tuberculosis 
and which were illustrated by Innes (1940). The same proliferative type of 
change has been described by German veterinarians in the udder of the cow 
in avian infections, in the pig and also dog, while other reference to this form 
of lesion in man is made below. As far as the horse is concerned, the tendency 
is to relate the chronicity of the disease (and form of lesion) to a high degree 
of resistance to infection, and to this might be added a low degree of virulence 
of the infecting strain (see the bacteriological results of Magnusson). The fact 
that there are such differences in tissue reaction of various species would suggest 
that the answer may be found in the hosts rather than that of the Myco. 
tuberculosis. 

In my previous article I referred to the amount of literature which has 
grown up around the complex problem of non-caseating proliferative tubercu- 
losis of man and all other associated conditions. The term groszellige hyper- 
plasie was originally given by Ziegler to describe these lesions in tuberculosis 
and is used by most German veterinarians when discussing tuberculosis in the 
horse, but apart from that there have been no other special studies. It is not 
within my province to enter a field of controversy which is essentially that of 
the medical pathologist, but in any discussion on the nature of Boeck’s sarcoid 
(sarcoidosis, lymphogranuloma benigna and other related conditions) the tuber- 
culous lesions of horse might have some implications. It would seem from the 
literature, which has become voluminous since sarcoidosis has become an object 
of pathological study, that there are two diverse schools of thought, and much 
of this can be seen from a few selected publications, such as those of Longcope 
and Pierson (1937), Pinner (1938), Cameron and Dawson (1942), Rich (1944), 
Schaumann (1936) and Hoyle and Vaissez (1937); some contributions specifically 
dealing with regional ileitis in man, e.g., Blackburn, Hadfield and Hunt (1939), 
Hadfield (1937), are not without interest in other directions. On the one 
hand there is the view that Boeck’s sarcoid (and all related lesions) are a form 
of non-caseating proliferative tuberculosis or may be simply chronic miliary 
tuberculosis. Clinical and pathological evidence is cited to support these views 
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and the fact that tubercle bacilli cannot always be identified in sections, or 
isolated at death from lesions, is not considered peculiar as they may be recovered 
at earlier stages in the development of the lesion. Protagonists with this view 
may be difficult to confute, and if this is correct then equine tuberculosis has 
something in common with Boeck’s sarcoid and has a bearing on the prob- 
lem. The chronicity of the equine disease, the proliferative nature of the 
lesion, the giant-cell formation, the non-caseating character and the difficulty 
on occasion of recovering acid-fast organisms have a familiar trend. In the 
converse view sarcoidosis is a specific pathological entity which is not tubercular 
and which cannot be diagnosed solely on histological grounds because of its re- 
semblance to some proven form of proliferative tuberculosis; diagnosis must take 
into consideration clinical findings, X-rays of bones, and state of serum proteins. 
The exponents of this view cite the general failure to isolate mycobacterium from 
lesions and state that the “tubercle ” is not specific for tuberculosis, but is seen 
in brucellosis, leprosy, syphilis, torula infection, etc. The great variation in 
the tissue reaction seen in animals consequent to mycobacterial infections might 
tend to support this view, and in examination of slides for diagnosis of animal 
tuberculosis, in the absence of other data, it might almost be necessary to know 
from which animal the tissue had been taken. (This is hardly correct because 
no one would mistake the classical caseous lesions of cows.) The lesions depicted 
by some authors, Hadfield (1937), in lymph nodes from regional ileitis in man 
have some superficial resemblance, at least to some of those in equine tuber- 
culosis. It is interesting to note how interest has waxed and waned in a possible 
ztiological connection of acid-fast bacilli with regional ileitis, although none 
have been recovered by cultural or other methods. There has also been mention 
of the similarity of regional ileitis to lesions of Johne’s disease in cattle. It would 
thus have been interesting to have compared, with attention to more detail, the 
lesions in the equine case of McFadyean (1918), identified by him as being 
due to the avian type and which showed macroscopic lesions suggestive of 
Johne’s disease. Unfortunately the lesions are not illustrated histologically. 
Chronic proliferative lesions are said to occur in pigs and cows in response to 
avian infections, hence it would be of particular value to see what the tissue 
response is in natural avian infections in the horse whose innate reaction to 
the bovine strain is in the form of a proliferative tuberculoid one. The sensitivity 
of the horse to tuberculins has not been adequately explained and, as McFadyean 
pointed out, the inconspicuous nature of the lesions in avian infection might 
cause them to be missed or regarded as being some other disease. The histo- 
logical examination of suspiciously thickened portions of horses’ intestines and 
mesenteric nodes might be of value in clearing up some of these points. For 
those that are interested in tissue pathology there is a good field for investigation 
and speculation on the reaction of equine tissues to various disease-producing 
agents. 
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AN ESTIMATE OF THE QUARTERLY CALVING RATE 
OF HEIFERS IN WELSH COUNTIES 


and the percentage annual replacements in the 
Principality 
Part II.—Estimated Herd Replacements 


By R. PHILLIPS, M.Sc., A.R.I.C. 
Department of Animal Health, University College of Wales, Aberystwyth. 


It is of considerable interest and importance to know the extent of the 
annual changes that occur in dairy herds, due to the introduction of first calvers 
or to purchases of cows and heifers on the one hand, and to the disposal of cows 
and cow heifers from the herd on the other. 

Obviously a measure of the annual intake into the National Herd is to be 
found in the Ministry returns of in-calf heifers, and Smith (1946) using the 
quarterly records of the Ministry, has estimated the average herd replacement 
for the period December, 1939 to December, 1946 at 26.4 per cent and for the 
five years as from December, 1941 at 27.6 per cent. He obtained these figures 
after deducting 5 per cent from the estimates, calculating that on an average this 
proportion of the heifers recorded was found either to be barren or to have 
died and that only 95 per cent would in the course of time eventually calve 
down. During the period of investigation there was a general increase in the 
size of the National Dairy Herd, consequently the disposal rate was lower than 
the rate of intake, as a proportion of the cows that would normally be discharged 
was kept in service until a balance was obtained. Smith did not give any 
estimates for the disposal rates. 

Other workers have investigated wastage in herds in this country. Sanders 
(1926), Roberts (1929), Pettit (1940) and Howell (1945) give data either from 
the examination of the registers of the recorded herds or from farm investiga- 
tions. Most of the figures thus obtained give a wastage figure of 30-33 per cent, 
and attention has been drawn to the fact that the milking life of the dairy cow 
is only about 3} years. The cause of disposal is given in many instances, as 
far as the exact cause could be ascertained. Several authors showed that this 
“ wastage” as it is often called, is partly due to the sale of cows in full profit, 
which therefore continue their milking life in another herd. This interchange 
of cows is continuously proceeding in the cow and calf marts and it is a popular 
way of disposing of surplus cows that have to make room for new-comers in 
the form of first calvers, or are disposed of for various reasons of inefficiency or 
for the enhanced value they may have due to their calving down in the autumn 
and early winter at a time when prices for down calvers are high. 

Both Howell (1945) and Phillips (1947) have found that wastage through 
deaths is approximately 1 per cent of the cow population. Phillips 
(1946-48) have also found that the cause of death is very variable. In some 
areas tuberculosis is the prime cause, whilst in others, particularly in “ attested ” 
areas where there is a high proportion of spring calvings, e.g., Carmarthen and 
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Cardigan, parturition troubles account for a high rate. Phillips (1947) has also 
shown that in West Wales the disposal of cow and cow heifers for slaughter to 
the Ministry of Food during the years 1943-46 amounts to approximately 8 per 
cent of the cow population. 

Ashby & Evans (1944) gave an estimate from a study of long period 
Ministry statistics that the average life of the dairy cow in West Wales was 
5 to 53 years. 

The annual transaction on a percentage basis may be represented 
graphically for the national herd as follows :— 


In-calf heifers 
27.6 per cent 
1941-46 (Smith) 


National Herd 
100 


Deaths (Casualties and 
slaughter for meat) 


When the national herd remains stationary in size, obviously the intake is 
equal to the disposal, but when the National dairy and breeding herd was 
increasing rapidly as it was during the war years (Quarterly Returns of the 
Ministry of Agriculture) then the intake is the higher of the two by 5-10 per cent 
as the case may be according to the annual percentual increase. 


On a county basis the above representation has to be modified as follows :— 
Deaths 


In-calf heifers (home-bred) 
Imported cows and heifers -» 
in milk and in calf 


County herd 
100 


Slaughter for meat 
—> Exported as barrens 


Exported as fresh calvers 
Exported as in-calf heifers 


This latter representation also illustrates the herd transaction on the 
farm, and where the dairy and breeding herd remains reasonably stationary, 
then both sides must obviously balance one another. 

From the analyses of recorded herd registers it is possible to ascertain 
the extent of the trade in down-calvers for both the incoming and outgoing of 
cows as well as the other details of the herd transaction. 

Fortunately, in dealing with the three counties of West Wales, there is very 
little importation of cows and heifers in milk, consequently the intake is fairly 
accurately measured by the in-calf heifers, the only difficulty is that a 
proportion of the in-calf heifer group is sold out or exported from these 
counties into other areas of England and Wales before entry into the herd is 
made. The extent of the export trade in barrens, fresh calvers and in-calf 
heifers is not known, but as will be seen, it cannot be very high in the case 
of the in-calf heifers. 

In West Wales the in-calf heifers, therefore, give the maximum replace- 
ment figure and consequently the actual would be somewhat less and, as will 
be seen later, this maximum figure is lower than Smith’s estimate for Great 
Britain. 

In all probability, most of the other Welsh counties do not differ 
materially from the West Wales counties, consequently the study of the in-calf 
heifer intake can be used as a measure of herd replacement. The method used 
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is a modification of that employed by Smith (1946) and it is described in Part ITI 
of this series. ‘The annual cow population is taken as a mean of the four 
quarterly returns of the Ministry for December, March, June and September. 
The annual replacement figures for each county are also given in the 
appendix, but an abridged tabulation of the averages is given in Table I. 


TABLE I 
Estimated average percentage herd replacement for all the counties in Wales 
in the order of the magnitude of the eight year average. 


Eight years 

County 1940-47 1940-43 1944-47 
Montgomery 27.1 29.2 
Denbigh ... Zh 27.2 27.8 
Caernarvon an wea ee 26.3 26.7 26.0* 
Flint Pie si La sie 26.2 25.8 26.7 
Anglesey on a ie 26.0 25.1 26.8 
Monmouth See Bas te 24.3 22.3 26.3 
Brecon ... ee ade yes 23.5 22.4 24.6 
Carmarthen... ite ap 22.9 22.3 23.5 
Merioneth aus sai bax 21.2 21.9 20.6* 
Cardigan See tme a sae. 21.1 20.7 21.6 
Glamorgan at dine a 21.0 19.4 22.6 
Pembroke ot ee an 20.2 18.7 21.7 
Radnor ... wes sei We 18.5 19.9 18.0* 
Mean .... spe de ei 23.6 22.0 24.2 


The figures in the table are given as 95 per cent of the calculated 
estimates (see Smith, 1946). These are lower than those obtained for the 
national herd by Smith (27.6 per cent) and as previously explained the actual 
herd replacements are lower than the above tabulated figures, which give 
five years or more as the average milking life of a cow. This is in accord 
with Ashby & Evans’ estimate. It is noticeable that in the above table, five 
North Wales counties occupy the highest positions throughout, whilst the 
West Wales counties of Cardigan, Carmarthen and Pembroke are at a low 
level, so also are Glamorgan and Monmouth, whilst Radnor is the lowest in 
all cases. Apart from the three asterisked counties, Caernarvon, Merioneth 
and Radnor, there is a higher average herd replacement for the last four years 
(1944-47) than for the first four years (1940-43). This is in accordance with 
expectation, as the county herds were increasing rapidly in numbers during 
the years under review, and consequently a higher intake was necessary to 
effect this build-up. To some extent the above differences between the Welsh 
counties is due to the export trade in both in-calf heifers and first calvers. 
On the other hand, the constancy of the figures and stability of the actual 
percentages (see Appendix) indicate that even with the intensification of dairy 
farming and the building up of the county herds, the North-Wales counties 
have remained with a higher annual percentage herd replacement, and 
obviously the more rapid the increase in the size of the county herds, the greater 
the percentage intake of in-calf heifers. 

Quarterly Replacement 

From the quarterly calvings of the in-calf heifers (see Paper I) in each 

county, it is possible to obtain the quarterly replacements and this is expressed 
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as a percentage of the dairy and breeding herd recorded at the beginning of 
each quarter. The figures so calculated are given in Table II. 


TABLE II 


Quarterly herd replacements as a percentage of the total dairy and breeding 
herd at the beginning of each quarter. Average figures for four years 1943-47 


Percentage herd replacement per quarter 


Counties Dec.-Mar. Mar.-June. June-Sept. Sept.-Dec. 
Anglesey Br aus 5.74 2.02 6.45 13.85 
Brecon ... if 3:3 5.11 9.65 5.79 5.45 
Cardigan be Yeas ee 8.60 6.32 14.65 
Caernarvon .... a 5.96 2.18 4.22 14.65 
Carmarthen... Hs 3.94 10.00 7.84 3.43 
Denbigh as; so6s > Meat 6.85 8.80 8.83 
Flint... ee PR 6.06 8.58 8.95 
Glamorgan eat Ph 4.61 5.86 6.38 7.00 
Merioneth re we = 4,95 4.14 5.04 7.53 
Monmouth of oes, Ge 5.17 6.47 10.01 
Montgomery... a, 5.54 9.10 7.61 8.62 _ 
Pembroke ae ay 4.48 7.10 5.77 5.50 
Radnor ... re se, via 9.82 3.72 2.36 
Wales... oR: a 4.66 7.15 6.74 7.15 


Table II shows the same trends as the quarterly calvings (Paper I, 
Table VII), i.e., autumn replacements are high where autumn calvings of 
in-calf heifers are high. The total quarterly population of the dairy and 
breeding herd indicates that the population is at its lowest in the March returns 
and highest in December. The population figures for Wales are as follows, per 
1,000 in December :— 

December March June September 
1000 987 1007 1021 

The change is small from quarter to quarter and not serious enough to 
affect the percentages in the above table. 

Obviously the quarterly replacement figures in the above table are a 
reflection of the quarterly calvings of the in-calf heifers, since the county herd 
remains reasonably level throughout the years after 1943. 

In counties with high autumn calvings in heifers such as Caernarvon and 
Anglesey (Paper I), there must be a high autumn replacement percentage, and 
it is equally true that Carmarthen and Cardigan with high spring calvings of 
heifers should show a high spring percentage herd replacement. There is, of 
course, in some cases a time-lag between the time of intake and season of 
disposal. In West Wales for example, it has been shown (Phillips, 1947) that 
intake is highest in spring, whilst disposal of cows to the Ministry of Food is 
highest in autumn when cullng out of herds is severest. It is true that there 
used to be a considerable trade in barrens during the spring months, but during 
1943-46 this had given way to a high autumn sale for slaughter. In West 
Wales the peak months for the disposal of cows to the Ministry of Food are the 
autumn and early winter months whilst the greatest intake occurs in spring. 

The relatively low incidence of replacement in the herds in the counties of 
Wales is supported by the remarkably low incidence of tuberculosis in cattle in 
Wales (Attested Herds Scheme in West Wales). It may also be suggested that 
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the dual purpose nature of the cattle stock in most of the Welsh counties (Welsh 
Blacks and Shorthorns) with their satisfactory longevity and health status gives 
the Welsh farmer considerable satisfaction even with their moderate milk yields : 
this is accounted for by the possibility that, should store rearing come into its 
own again in comparison with milk selling, then it would be an easy matter 
to effect the change in the system. 

Milk marketing propaganda often deplores the low level of milk production 
in Wales. The shrewd members of the farming community move slowly 
because in their minds there is always the danger of over-production of a single 
commodity (milk) and consequently it is safer to remain in a position from which 
alternatives can rapidly be developed. Safe self-contained herds, therefore, 
remain in the fashion with many, whilst the few reap a quick harvest in the milk 
trade with flying herds. On the one hand longevity and moderate production 
are aimed at, whilst on the other, a short life and high wastage but high pro- 
duction may result. _ Obviously what needs to be worked out is the balance 
between the minimum replacements in self-contained herds (i.e., rearings) and 
requirements. This aspect of replacement is dealt with below. 


The Origin of Replacements 


As the origin of herd replacement must be the in-calf heifer group, so 
ultimately the origin of the in-calf heifers must come from the group of under 
one-year-old females, i.e., the heifer calves reared each vear. Apart from the two 
border counties of Radnor and Monmouth which show a slight rise, all the 
Welsh counties show annual reduction in the numbers of heifers under one year 
old reared during the five years 1943-47, the years for which heifer calves under 
one year old are recorded separately in the Ministry returns. The quarterly 
figures for each year are given in the appendix. The annual mean figures (i.e., the 
average for the four quarters) compared with 1943 at 100 are given in 
Table III. 

TABLE III 


Comparison of the population of the under 1 year old heifers with 1943 
as 100 for each of the Welsh counties 


Counties 1942-43 1943-44 1944-45 1945-46 1946-47 
Anglesey ok sis 100 110 106 93.5 94.7 
Brecon ... sed ot 100 101 97.5 90 87 
Cardigan sors aa 100 103 95.7 86 85 
Caernarvon ... ae 100 103 98.5 88.5 86 
Carmarthen ... oaiek 100 102.5 96.3 89.5 85 
Denbigh bas a 100 107.5 103 92.3 90 
Flint... re ee 100 107.5 110.7 100 97 
Glamorgan ath —_ 100 106.5 106 92.5 
Merioneth ee on 100 102.5 99 91.5 4 
Monmouth... ex 100 110 108 04 108 
Montgomery ... ne 100 100 99.5 94.2 94.2 
Pembroke bi se 100 105 98.5 87.5 85.6 
Radnor .. 100 102 98.5 95 107.5 


There was a slight in increase from 1942-43 to 1943-44, but from that date 
onwards the drop has taken place, with Radnor, Monmouth and Anglesey as 
the only counties showing signs of recovery in the last year, 1946-47. This 
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confirms the calf sales data for West Wales (Phillips, 1947) which showed an 
increase in the proportion of the annual calf crop sold for slaughter. 


It is apparent that the reduction in the under one year old heifer population 
is in marked contrast to the increase in in-calf heifer and cow populations and 
this particularly in counties which in the past had been closely associated with 
cattle rearing. It is of interest to examine whether the reduced numbers of 
reared heifers has had its effect upon the proportion of the group eventually 
becoming members of the in-calf group and later of the cow group. It is 
therefore advisable to compare the under one-year-old heifers with the other 
female groups, viz., 1-2 year old heifers, the in-calf heifer and the cow 
groups. These comparisons are shown in Table IV, but details are given in the 
appendix. 

TABLE IV 


Comparison of the populations of cows, 1-2 year old heifers and in-calf heifers 
with heifers under one year old at 100 in each case (Mean of five years 1943-47) 


Calculated Calculated 
1-2year 1-2yearold  in-calf in-calf heifers 


Counties Cows  oldheifers (lyearlater) heifers 2 years later 
Anglesey ... ... 222 95.8 65.2 60.3 
Brecon a wit 100 98.3 66.4 63.1 
Cardigan... =... = 295 85.4 83.8 69.1 64.3 
Caernarvon ... ase 260 91.8 90.5 72.0 66.7 
Carmarthen ... $e 317 77.5 76.3 80.1 75.2 
Denbigh ai «- 240 87.3 86.9 71.5 68.0 
Flint ... oe nat ae 80.0 80.3 80.5 78.4 
Glamorgan ... scart 97.4 98.0 75.4 729 
Merioneth ... ... 263 103.5 102 58.5 53.1 
Monmouth ... So ae 96.4 98.0 67.7 67.8 
Montgomery si’ 207 89.0 89.0 64.0 63.8 
Pembroke... bia 303 85.0 &4.1 8 66.4 
Radnor oe eaeaa te 234 106 108 46.3 44.6 


1. The comparison of the under one-year-olds with the cow population. 


Assuming that the sexes of calves born during any year are in equal 
proportions, and that all the heifer calves are reared, then the expectation would 
be that one heifer calf would be reared for every two cows. (Table V). 


TABLE V 
Comparison of annual figures for cow population with under one-year-olds as 
100 for the Welsh counties 


Counties 1942-43 1943-44 1944-45 1945-46 1946-47 
Anglesey ac agaban Loren rane 205 199 215 245 248 
Caernarvon poeiene Vea “aa 232 237 252 283 295 
Cardigan... er det «ad 254 . 263 290 328 339 
Carmarthen Aga aes sas 294 294 316 334 347 
Denbigh me ee eel ive 227 220 215 261 276 
Flint Le ee se sae 280 270 263 290 307 
Glamorgan ... ... we ar 310 300 303 330 339 
Pembroke _... ea ey “aa 270 273 297 329 344 
Merioneth ... aaa Set ee cee 240 247 257 276 294 
Monmouth ... sikh. al. re 249 239 2% 252 245 
Montgomery ist ee bie 200 202 201 214 217 
Brecon ave de: “st wis 239 243 250 272 280 


Radnor POvE aD raver er cng a * 235 236 237 246 218 
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The table shows that there has been a general rise in the proportions 
during the five years (1943-47) but in varying degrees. The average figures 
show that Carmarthen, Cardigan and Pembroke, Glamorgan and Flint are 
counties in which three cows are kept for every one heifer calf reared, whilst 
Montgomery, Anglesey and Radnor have only two cows per heifer calf under 
one year old (Table IV), that is, presumably all the heifer calves are reared 
in these three counties. 

In géneral, rearing of heifers has decreased in most of the counties and 
particularly so in those counties in which dairying is now practised intensively. 


2. Comparison of the under one-year-old heifers with the one to two-year-old 
heifers. 


Table IV also shows considerable variations in the proportions of the 
reared heifers that are carried on for another year. 

‘The average figures indicate that Carmarthen, Pembroke, Cardigan and 
Flint show the greatest reduction from the under one-year-old to the one to 
two-year-old heifers, whilst the least reduction is seen in Radnor, Merioneth, 
Brecon, Glamorgan and Monmouth. It may therefore be stated that in 
West Wales and North East Wales (Flint) there is considerable culling of 
heifers during the yearling stage, whereas in the others the culling is either 
less drastic or is not practised. This picture is, however, obscured by the fact 
that an unknown proportion of this group become in-calf at this stage. 


3. Comparison of the under one-year-old heifers with the in-calf heifer groups. 


The data for the counties of Carmarthen, Flint and Glamorgan indicate 
that a higher proportion of the reared heifers eventually become in-calf heifers, 
i.e., 75 per cent. of the reared heifers join the in-calf group. 

In contrast, only 66 per cent. of the reared heifers become in-calf in the 
majority of the Welsh counties and in two of them, Radnor and Merioneth, 
fewer than 60 per cent. of the reared heifers eventually become members of 
the in-calf group. Similar conclusions are obtained from a comparison of the 
reared heifers with the in-calf groups, two years later. 

This explains why the total rearing of heifers is diminishing, because only 
66 per cent. of the reared heifers are needed for herd replacement. The other 
44 per cent. become surplus and are either sold as stores or for slaughter or 
possibly for breeding elsewhere. This conclusion supports the view already 
expressed on the longevity of cows in Welsh herds. 

Arising from the above data there are three considerations that deserve 
attention. 


1. The relatively low rate of annual herd replacements in Wales. It is 
highly improbable that the average lactating life of a dairy cow in Wales is over 
five years. The suggestion put forward to account for this longevity, and 
therefore the health of the cows, is that the majority of the cattle (Welsh Blacks 
and Shorthorns) are dual purpose in nature and possess only moderate milking 
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capacities, and they have remained popular with the majority of Welsh farmers 
because they allow alternative systems to be adopted quickly, should milk 
selling once again become less profitable than store cattle rearing. In the 
counties of Brecon, Radnor, and parts of Montgomery large numbers of Here- 
ford cattle are kept. The dual type of cattle also make it possible to winter the 
animals on the poor quality fodders that are usually available. It is obviously 
unsound to advocate more specialised dairy breeds without assuring beforehand 
satisfactory winter food supplies. 


2. The reduction in the numbers of heifer calves reared each year. This is 
partly the result of the longevity and health in cows in Wales. Proportionally, 
the more intensive the dairying the fewer the heifers reared for replacement 
purposes. Experience has taught the Welsh farmer that any surplus heifers 
at the bulling or store stage do not make satisfactory prices in relation to the 
cost of rearing. Consequently it has been found more profitable to sell the 
surplus heifers for slaughter even at the B grade (Phillips, 1947) than as stock 
for future breeding elsewhere. Up to the present time attestation has not given 
any impetus to an export trade in attested bulling heifers, largely because 
marketing facilities in this class of animal have not been developed. There 
is very little to be gained by advising farmers to rear more heifers when even 
at the present level they are rearing too many. 

3. The change in the nature of the cattle population in Wales. The 
increase in the dairy and the breeding herd; the annual increase in the numbers 
of in-calf heifers (Paper 1) produced from a diminishing proportion of reared 
heifers; together with the sharp decline in the number of steers reared since 
1943, all indicate changes in the livestock policy in Wales. It is obvious from 
weight records (Phillips, 1947) that for slaughter purposes more steers should 
be reared than heifers. 

At the present rate of replacements it is only necessary to rear approximately 
half the heifer calves. It is doubtful whether the A.I. schemes now in operation 
will prove to be worth while as only one quarter of the calves begot in this way 
are likely to become members of the dairy and breeding herds in Wales. 


Little is to be gained permanently by the attestation of “clean areas ” 
unless marketing is also efficiently developed for young heifers; otherwise “ clean 
areas ” will have only “ attested ” bobby calves to sell! 


Summary 


The precentage herd replacement figures for the Welsh counties (as 
estimated from the quarterly calvings of in-calf heifers (Paper 1) are found 
to be lower than those quoted by Smith (1946) for the National Herd and 
lower than the wastage figures obtained by various workers. 


The rearing of heifers has diminished, and in the more intensive dairying 
counties only one heifer calf is reared for every three cows and there is con- 
siderable culling either in the yearling stage or before the in-calf heifer stage. 
Further, these counties show the highest proportion (75 per cent) of the reared 
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heifers becoming members of the in-calf group. In the less intensive dairying 
and the more typical rearing counties the order of rearing is one heifer to two 
or two-and-a-half cows, there is very little culling in the yearling stage, and only 
a moderate proportion, 60-66 per cent, eventually become in-calf. 


All counties show a considerable difference between the reared heifers and 
the in-calf groups and this particular form of wastage is due to the selling of 
stores or of fat heifers. There is also no doubt some sterility and barrenness, 
and evidence has already been obtained of the slaughter of dairy bred heifers 
for meat presumably because they were found to be surplus. 


With intensive dairying, the minimum of heifers is reared for 
replenishment whilst the more recent the entry into dairying, the greater the 
rearing and greater the attraction of the traditional store rearing. 

Even in the counties with highest proportion, approximately four heifers 
are reared in order to get three of them in-calf, whilst in most of the Welsh 
counties three heifers are reared in order to get two in-calf. 

(V.B.}—In the yearly totals the averages are obtained from the quarterly returns 
(Ministry) for December, March, June and September—in that order, and 
all estimates in this paper for any year start with the previous December 
return. 
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SUSPECTED BUTTERCUP POISONING IN A 
JERSEY COW 
By O. V. GUNNING, D.V.M., F.R.C.V.S. 
Acle, Nr. Norwich. 

Eary in May last year, an urgent call was received to see a Jersey cow. 
The history was that the cow had been turned out after the evening milking 
quite normally, and had later been found in a serious condition. 

The symptoms found were perplexing. The animal was salivating and 
coughing, and there was a mucoid discharge from both nostrils; she seemed 
uneasy to stand, and would first hold one leg up and then the other; there was 
also a swaying movement of the hind-quarters. At first choke was suspected, 
but further observation discounted this. - 

Grass staggers being common in the district at this time of the year, a 
dose of calcium magnesium was injected and the animal was rugged up, as she 
appeared cold. 

Examined about three hours later, the animal appeared much easier; the 
salivation and coughing had stopped, but in its place the cow showed slow, 
stertorous breathing, which could be heard immediately on entering the cow- 
shed door. 

Beyond making her comfortable, no further treatment was given, and, 
examined the following morning, the cow appeared quite normal. 

As the pasture was full of buttercups in the flowering stage, it was thought 
that the ingestion of these might be responsible for the condition. On referring 
to “ Lander’s Veterinary Toxicology,” the symptoms given so closely resembled 
the symptoms found that a diagnosis of buttercup poisoning appeared quite 
probable. 

Lander states: ‘“‘ The first symptoms induced by ranunculus are those of 
gastro-enteritis, colic, nausea, vomiting (if possible), salivation, emission of black 
faeces, and sometimes hematuria. To these may be added nervous symptoms, 
retardation of pulse, slow and stertorous respiration, weakness of the posterior 
parts, difficulty in mastication and drinking, and blindness.” 

Lander further states: “ Ranunculus species are not readily eaten by 
animals and: their toxicity is low; thus, a three-year-old ram ate 47 Ib. of R. 
ficaria in eight days without showing any signs of ill-health, but when butter- 
cups are present in pastures in considerable amounts there is little doubt that 
they are a potential source of danger. Protoanemonin will itself cause illness 
and death, but even if the plants are not eaten in excessive amounts they may 
cause a mild gastro-enteritis, which may lead to more serious consequences. 
Buttercups should therefore be eradicated from pastures, which, as Stewart and 
Wright (1933) found, can be satisfactorily accomplished by spraying with a 
3 per cent solution of sodium chlorate at the rate of 50 pounds per acre.” 

The buttercup found in the pasture concerned was R. bulbosus. 


REFERENCE 
“TLander’s Veterinary Toxicology”: J, A. Nicholson, M.A., Ph.D., M.R.C.V.S. 
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SOME OBSERVATIONS ON THE USE OF 
LEUCOTROPIN 


ee By IAN FROST, M.R.C.V.S., 
i ae Si. Jobn’s Wood. 


APPROXIMATELY twelve months ago, Mr. Silten, of Silten, Ltd., manufac- 
turing chemists, approached me with a query regarding leucotropin. 


This was a product which his firm had supplied for some years for use 
in human medicine only. However, there was an increasing demand from his 
agents in Caracas, Venezuela, for leucotropin to be forwarded to local 
veterinary surgeons, and Mr. Silten was interested to know what use this had 
in veterinary practice. 


In human medicine it had been indicated in cases of arthritic and rheumatic 
origin, but more especially for febrile conditions, such as pneumonia, most 
septicemias, and for secondary toxemia consequent upon a specific injection. 


In view of this, I suggested that I should use feucotropin in similar cases 
where it was felt it might apply. 


The results were most remarkable, in that in three cases of paraplegia (in 
two dachshunds and a pekingese) the dogs were on their feet after three sub- 
cutaneous injections of 2 c.c. each. 


These were cases of rapid onset, and were treated within 24-48 hours of 
the beginning of paralysis. 

A further case, which was of much longer standing (two months), also 
responded after a series of six subcutaneous injections. 


The first impression as to the action of leucotropin was that it produced 
a leucocytosis, and, as a result of the increase in the white cell count, there 
was an improvement in the ‘normal absorption of any toxins in the blood-stream. 

However, as a result of further enquiries by Mr. Silten from members of 
the medical profession, who had considerable experience of the use of leuco- 
tropin, the theory of an increase in the white cell count was shown not to be 
so. It had been demonstrated by blood counts that there was actually a reduction 
of the number of white cells after leucotropin had been used. 

Ten c.c. of leucotropin contain :— 


Phenylcinchoninic hexamine... sg w=) Bt. 23 
Hexamethylentetramine an ie .. gr. 26 
Sodium salicylate Hen iat apes a ae 
Caffeine . on ae se er oe Ste te 
Distilled wate’ ia to 10 ml. 


Hexamine, sodium salicylate and caffeine a are ae We drugs, and their 
action need not be described here. Phenylcinchoninate of hexamine, however, 
is an entirely new agent. Its two constituents are phenylcinchoninic acid and 
hexamine. 
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By fusing them chemically into this distinct new salt, two advantages have 
been gained; the phenylcinchoninic acid component has been rendered non-toxic; 
it has also been found that the pharmacological properties of phenylcinchoninate 
of hexamine are far greater than those of each of its constituents merely added 
together. In other words, phenylcinchoninate of hexamine displays a synergistic 
action. 


Therefore, by reason of its rapid action on the kidneys, there is a very 
increased elimination of any toxins in the blood-stream. 


In my opinion, leucotropin is indicated in any febrile condition where 
there is an acute toxemia, and I have used it with some success in cases where 
a specific has been used, such as anti-distemper serum, hard pad serum, and 
in pneumonic conditions where one has destroyed the bacterial infection but 
is losing the animal as a result of debility and the inability to make a recovery 
after a serious bacterial disease. 


I can record a case of a two-year-old dachshund dog which had dis- 
temper very seriously as a four-months’ puppy. This dog had never been 
strong, and suddenly developed a complete paralysis of both hind-legs, and, 
on examination, showed no reflexes. After six injections of leucotropin (3 c.c. 
each), and careful nursing by the owners, the dog was apparently perfectly 
sound. 


However, a week after this recovery the dog was caught out in a rain- 
storm and was not rubbed down until a half-hour after it had arrived home. 
The result was a return of the paralysis and pneumonia. Injections of 4 c.c. 
leucotropin every day for six days not only cleared the lungs, but had the dog 
on its feet again. 


I can record good results in relapses in canine distemper. In one case 
the patient was a five-months-old spaniel bitch. The dog responded to anti- 
distemper serum and sulphamerazine and had a normal temperature in sixteen 
days. However, seven days later the temperature began to rise again, with 
slight signs of chorea. Three c.c. of leucotropin were given subcutaneously 
each day, and in four days there was a diminution in the chorea and a normal 
temperature. 


Leucotropin, being non-toxic, appears to be very useful in febrile condi- 
tions in cats, and I have had considerable success with it in this field. 


The product is also made up in tablet form, and I find it most useful to 
continue for a week to ten days with the tablets after a recovery has been 
achieved by a series of subcutaneous injections. The tablets will prolong the 
action in a milder form, and this tends to avoid the danger of relapse. 


In conclusion, I should like to add that I have kept a record of the cases 
in which I have used leucotropin, and at no time has there been any evidence 
of shock or toxemia. 


ee —— —— —+ 
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_ REVIEWS 


ARTIFICIAL INSEMINATION. OF Farm ANIMALS IN THE SovieT Union. Trans- 
lated by J. S. Goode. Edited by H. B. Ruddock, M.B., B.S., B.V.Sc. 
Sydney and London: Angus & Robertson. Price 42/-. 


Tuts book, which is presented as “a visual guide to the study of artificial 
insemination for breeders, farmers and veterinarians,” is a translation of a text- 
book published some years ago by the Soviet Department of Agriculture. Sup- 
plementary information from later Russian publications has been incorporated 
in the text. The aim of the original Russian work was to reduce the technique 
of artificial insemination to its simplest essentials so that it could be employed 
by farmers with no scientific training; numerous illustrations and explanatory 
diagrams were thus introduced throughout the text, and these are reproduced 
in the English edition. 

Though there are many points at which it is possible to criticise the sug- 
gested techniques, the book is interesting in that it provides an opportunity for 
comparison between the methods recommended for use under Russian conditions 
and those now generally adopted in this country. 


THoMPsON’s ELEMENTARY VETERINARY SCIENCE. Revised by A. C. Duncan, 
B.Sc., F.R.C.S. Sixth Edition. 15s. net. London: Bailliére, Tindall 


& Cox. 


Major Duncan faced a very difficult task when he undertook to revise 
this book. It is a book which was compiled originally by a master in the 
particular subject, and in its sphere it attained almost classic status, and the 
demand has been so persistent that this sixth edition was necessary. 

It is a book full of good, sound common sense, which can be read easily 
and intelligently by the average agriculturist. The modern or scientifically 
trained man may regret that Major Duncan has not incorporated more of the 
activities and results of modern research. We think Major Duncan is wise, 
for such information can be garnered by the more advanecd student from other 
sources, yet if it had been included in this book it might have tended to confuse 
and confound the average man, for whom it is primarily intended. 

Modern chemotherapy with sulpha drugs and penicillin is not stressed, and, 
strange to relate, the Warble Dressing Order is not mentioned. That pheno- 
thiazine should be administered only under professional advice is difficult to 
follow, for its use is now widespread, and adverse results are seldom or never 
heard of. bee 

~ The format is good, and the paper and binding are up to high standard. 

The book will be most useful to the farmer, stockbreeder and agricultural 
- student. It is a little too elementary for the qualified veterinary surgeon, but 
those who are called to give lectures to agricultural students might do much 
worse than to follow its plan in their scheme of lectures. 
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PLoucHMan’s Wispom by Norman Carew. 11 illustrations and 7 diagrams. 
Price 15s. London: Faber & Faber, Ltd. 


Tuts remarkable and most interesting book ends with these words: “ This 
Cinderella of Nature: this water.” It is a book about water and its relation- 
ship to plant life, and it seeks to prove that all the chemical constituents which 
provide the food of vegetation are held in solution in the water deep in the 
soil, and that if this water is drawn up from below, or, rather, given conditions 
of the soil which enable it to rise, it will provide, without further addition or 
assistance, everything that is necessary for plant growth. “There is no such 
thing as soil exhaustion,” the writer claims, “the physical condition of the soil will 
retard the use of deep-soil water, but the soil itself cannot be said to be exhausted 
when the supply of plant food in the deep-soik water is inexhaustible.” There- 
fore, sub-soiling is the secret of fertility. 


The author states that he was stimulated to write this book by the publica- 
tion of “ Ploughman’s Folly,” written by an American of the name of 
Falkiner, who condemns the age-old management of the land by the plough. 
He believed his thesis to be totally and absolutely wrong, and he set himself 
out to prove it. He therefore recounts his practical experiences on a sugar-cane 
estate in Fiji, and, taking the reader step by step, he describes his experiments, 
his deductions from his experiments, and his proofs of his thesis that: “ What 
we call agriculture is fundamentally a method, or methods, of drawing this 
precious fluid (i.e., deep-soil water, carrying in solution mineral salts and gases) 
to that part of the soil which holds the plant roots.” 


On his way the author finds it necessary to examine the theory that water 
rises by capillary attraction, and finds it to be insupportable. What, then, causes 
water to rise in the soil, or sap to flow up the tree? His answer is, carbon 
dioxide. That leads him on to a discussion as to the source from which plants 
get their carbon dioxide. It has always been held that it is obtained from the 
air, and he sets himself to prove that it is absorbed from the earth’s water 
through the plants’ roots. “If my theory is correct,” the author says, “ then 
not only does carbon dioxide, dissolved in water, provide the carbon require- 
ments of the plant, but it provides its own transport from the depths of the 
earth into the atmosphere from the tops of trees and plants everywhere.” 


All this is not merely extremely interesting, but is of the first importance. 
When man does not understand some natural phenomenon, he tends to invent 
highly complicated reasons to account for what he has observed, but when the 
true explanation is discovered, it is frequently an extremely simple one. If 
Mr. Norman Carew’s discoveries are, in fact, the truth, he has given the world 
something which it can set about using at once, and to its immediate 
advantage. We commend this book to the veterinary surgeon, as much as 
to the agriculturist, for successful and abundant plant production is the 
preventive medicine of veterinary science, and water is an essential part of 
husbandry. 
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Tue PuysioLtocy oF Domestic AntMALS by H. H. Dukes, D.V.M., M.S. 6th 
Ed. (1947), pp. xii + 816, with 184 illustrations. Price 57s. 6d. net. 
New York : Comstock Publishing Co. London: Bailliére, Tindall and 
Cox (English agents). 

Tue sixth edition of Professor Duke’s textbook maintains the high standard 
of improvement seen with each edition since its inception over a decade ago. A 
vast amount of knowledge, both of a fundamental and applied nature, has 
accumulated in the six years since the last edition but the author has succeeded 
in incorporating most of it into the text without enlarging the book excessively. 
The very extensive bibliographies which have always been an important feature 
of “ Dukes ” have been added to and brought up to date. 

The general format of the book remains the same but almost the whole 
text has been revised, re-arranged and re-written extensively. The chapters 
dealing with the various aspects of protein, fat and carbohydrate metabolism 
have been re-written and extended in the light of more recent knowledge. In 
the chapter dealing with heat regulation a new part showing the reactions of 
domestic animals to environmental temperature has been added. Professor Asdell 
who, as in previous editions, writes the chapters dealing with the endocrine 
organs and reproduction has revised these sections and introduced a short 
chapter on growth. The chapters dealing with muscular activity and the 
nervous system, which were regarded by some as the weakest part of previous 
editions, have been rewritten and added to considerably with great improvement. 
The introduction of new figures and diagrams, especially the drawings by Dr. 
J. W. Papez add greatly to the value of these chapters. 

The quality of production of both text and figures are of the same high 
standard of previous editions. Many new figures have been added which serve 
to enhance the value of the book, for example, the diagram representing the 
efferent pathways of the autonomic nervous system is much more illustrative 
than the one figured previously. The text has few blemishes but some minor 
ones do occur, for example, on p. 749 oxytocin is referred to as a hormone of the 
anterior pituitary. 

This is undoubtedly the best text dealing with the physiology of domestic 
animals and it will continue to be used as a standard textbook by veterinary 
students and as a book of reference by the clinician and research worker. 


NOTICE 


GLaxo LABORATORIES, Ltp., Greenford, announce a substantial reduction 
in the price of their veterinary products, Procaine Penicillin G Veterinary Cerate 
Glaxo and Penicillin G Veterinary Cerate Glaxo. Details will gladly be 
forwarded from Greenford upon request. 


Publishers’ Notices 


Tue British Veterinary Journa, with which is incorporated Tur Verertnary Journat, is published 

monthly, and copy for advertisements should be in the hands of the publishers—Bailli¢re, Tindall and Cox 
—not later than the 20th of the preceding month, if proof is required. Tel.: Temple Bar 3386. 
_ Letters for the Journal, literary contributions, reports, notices, books for review, exchanges, new 
ioctegeeets or materials, and all matter for publication (except advertisements) should be addressed to 
t itor. 

Annual Subscription, 30s. ($6.50 U.S.A. ourrency, post free.) 


YUM 


